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http://dx.doi.org/10.1016/j.pedneo.2Segmental dilatation of the intestine (SDI) is an unusual condition presenting during the
neonatal period, with symptoms of obstruction. Late diagnosed cases are also reported. The
clinical polymorphism, and the lack of specificity of radiological investigations, make diagnosis
difficult. Prenatal detection of abdominal cystic lesions or bowel dilatation has occasionally
been reported to be associated with SDI. We herein report two cases of SDI, with a prenatal
ultrasonographic suspicion of intestinal abnormality. In both infants, a dilatation of the ileum
was found at surgery, without any evident site of obstruction or abnormal histology. SDI must
be taken into consideration when a prenatal alert of possible bowel obstruction is not followed
by postnatal clinical signs.
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Segmental dilatation of the intestine (SDI) is an uncommon
pathology defined, in accordance with the Swenson and
Rathauser criteria,1 as limited bowel dilatation with 3e4-
fold increased size, with an abrupt transition betweened by Elsevier Taiwan LLC. All rights reserved.
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extrinsic barrier distal to the dilatation or abnormal
neurological innervation. A complete recovery is observed
after resection of the affected segment. A sharply delimi-
ted and markedly dilated ileum is a common intraoperative
finding.
The clinical picture in the neonate may be easily
confused with other more common mechanical intestinal
obstructions, such as atresia and malrotation. Among older
children, symptoms may be abdominal pain, growth failure
and sometimes chronic gastrointestinal bleeding and
anemia. In some cases, association of Meckel diverticulum
with SDI has been reported.2
SDI associated with prenatal ultrasonographic (US) find-
ings, mimicking prenatal volvulus, cystic mass or bowel
stenosis, has rarely been described.3e8 However, the diag-
nosis of SDI was confirmed at surgery in all cases.
We report two neonatal cases of SDI where an intestinal
obstruction was suspected following US findings of dilated
fetal loops at the third trimester. Diagnosis of SDI localized
at the ileum was confirmed by postnatal imaging in one
case and at surgery in the other. Clinical features and
management are discussed.
2. Case Reports
2.1. Case 1
A 31-year-old woman, primigravida, underwent a routine
prenatal US examination at 35 weeks’ gestation, which
showed a male fetus with some slightly distended ileal
loops associated with polyhydramnios (Figure 1). There
were no signs of ascites or intraperitoneal calcifications and
normal intestinal peristalsis was observed. A distal small
bowel obstruction was suspected. A 2880 g male baby was
delivered by caesarean section, due to maternal reasons, at
35 weeks of gestation. Neither failure to pass meconium,
nor biliary emesis, was recorded despite antenatal findings;
the abdomen did not distend after meals. The baby wasFigure 1 Case 1: antenatal ultrasound scan at 35 weeks’
gestation showing distended bowel loops.discharged on the 3rd day of life breast feeding regularly
but, 2 weeks later, was referred back to our hospital for
severe, progressive abdominal distension with conserved
canalization and no vomiting. Laboratory results were
normal. Physical examination showed a severely distended,
soft abdomen. An abdominal plain X-ray revealed some
dilated bowel loops without air-fluid levels (Figure 2A). A
barium enema and upper gastrointestinal series contrib-
uted to evidence of a significant dilatation of the distal
ileum, with slow progression of contrast media (Figure 2B
and C). A laparotomy was performed due to increasing
abdominal distension and failure to thrive, with the suspi-
cion of malrotation and band obstruction. A segment of
dilated and aperistaltic ileal segment 30 cm long was found
6 cm above the ileocecal valve. It contrasted with a nor-
mally appearing residual small bowel (Figure 3).
No defects of rotation or signs of mechanical obstruction
were found. The dilated segment was totally resected and
bowel continuity restored by end-to-end anastomosis, fol-
lowed by routine appendicectomy. Histology findings were
apparently normal, despite severe dilatation; ganglion cells
were normally represented. Postoperative canalization was
delayed. Nasogastric tube aspiration and parenteral nutri-
tional support were required for more than a week. The
baby was discharged on day 18. Growth rate is normal at
6 months follow up.2.2. Case 2
A 2220 g female neonate was delivered vaginally at 37
weeks’ gestation. No failure to pass meconium was recor-
ded and oral feeding was regularly started.
Prenatal US findings were normal until 34 weeks’
gestation, when a mild fetal growth failure was recorded
and an elongated anechoic intra abdominal lesion was
recorded, 48 hours before delivery, which was interpreted
as small bowel dilated loops. No polyhydramnios was
detected (Figure 4).
At 24 hours after birth, bilious vomiting and progressive
abdominal distension developed. Laboratory finding
showed high levels of C-reactive protein (CRP) (11.4 mg/dL,
neonatal range Z 0e0.2 mg/dL). An abdominal X-ray
revealed some distended bowel loops in the upper abdomen
with gasless lower quadrants (Figure 5A). The baby was
admitted to our unit for a suspected small bowel obstruc-
tion. A barium enema revealed a misplaced, sub-hepatic
cecum compatible with malrotation (Figure 5B). Lapa-
rotomy was carried out on day 7. Ladd’s bands obstructing
the third portion of duodenum were resected. In addition,
a dilated atonic ileal segment, about 10 cm in length,
extending to 5 cm above the ileocecal valve was found,
with a threefold increase in diameter in comparison to the
remaining small bowel (Figure 6). No evidence of extrinsic
compression was found. The dilated segment was resected
and an end-to-end anastomosis was performed. On gross
pathological examination, the resected segment of the
ileum did not reveal intraluminal obstructive lesions.
Histology examination of the specimen showed a small
heterotopic pancreatic island in the mucosa layer. Normal
ganglion cells were found. The postoperative course was
uneventful. The baby was discharged after 1 week from
Figure 2 Case 1: (A) plain abdominal X-ray showing massive bowel loops distension; (B) barium enema demonstrating an
undistended, normally rotated colon; (C) upper gastrointestinal series shows pooling of the contrast media in distal ileal loops.
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gaining weight at 6 months’ follow up.
3. Discussion
SDI is a rare event, characterized by a sharply demarcated
segmental dilatation of the gastrointestinal tract, without
any evidence of mechanical obstruction or abnormal
neurologic innervation. More frequently, it involves the
ileum, but involvement of the duodenum or jejunum is
rare.9 Its etiology is unclear, although most authors believe
that it is caused by an extrinsic prolonged intrauterine
compression of a loop of bowel at both ends.10 Since the
first description of SDI by Swenson and Rathauser in 1959,1
around 150 reports have been published. Approximately
50% of the SDIs are seen in the first days of life. Both
sexes are affected with a slight male predominance. SDI
in the neonatal period usually presents signs of intestinal
obstruction; however, in older children it presentsFigure 3 Case 1: intraoperative picture of a 30 cm long
segmental dilatation of the distal ileum. Transition of normal
bowel on both ends did not show any sign of mechanical
obstruction.abdominal pain, failure to thrive and anemia, due to
chronic bleeding because of the presence of heterotopic
gastric mucosa of the dilated loop.11,12 Associated malfor-
mations, such as omphalomesenteric remnants or malro-
tation, have been reported.10,11 In our second case, SDI was
associated with malrotation.
To the best of our knowledge, only six cases of SDI
associated with prenatal intra abdominal lesions have been
reported to date.3e8 In all, antenatal findings were aspe-
cific and could only alert to a possible gastrointestinal tract
anomaly.
Clinical onset of SDI is often delayed. Most patients with
this anomaly can be discharged after birth on regular oral
feeding, without any symptoms demanding deeper inves-
tigation, as our first case.4 However, in our second case,
despite prenatal features of dilated bowel, SDI was an
occasional finding at surgical exploration, due to duodenal
obstruction secondary to Ladd’s bands.
On abdominal plain X-ray, SDI may be associated with
dilated bowel loops, with or without air-fluid levels, as
in other more common forms of congenital intestinalFigure 4 Case 2: antenatal ultrasound scan at 38 weeks’
gestation showing an elongated anechoic intra-abdominal
lesion, compatible with a distended bowel loop.
Figure 5 Case 2: (A) upper abdominal distended bowel loops and no gas in the lower abdomen; (B) barium enema study showing
incompletely rotated colon with a sub-hepatic cecum. No reflux into the distal ileal loops, which appear distended by gas (arrow).
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identify the dilated segment, as in our first case. Radio-
logical investigation was omitted at birth, in the absence of
symptoms, but was performed 2 weeks after, following the
onset of clinical signs of suspected occlusion. Radiological
findings included marked segmental dilatation of the small
bowel.
SDI is occasionally found at surgical exploration in
patients with an unexplained obstructive intestinal pattern,
as in our second case. Segmental dilatation of the small
bowel is retrospectively correlated with nonspecific
prenatal findings and equivocal postnatal symptoms.
Histology of the resected specimen is usually reported to
be normal; some anomalies are referred, such as hyper-
trophied muscular layer3 or heterotopic esophageal or
gastric mucosa or cartilaginous foci.10 An ectopic island of
pancreatic tissue was found in the dilated intestinal
segment of our second case, without any resemblance to
Meckel diverticulum.
Treatment of SDI is simple, consisting of the resection of
the dilated segment and end-to-end anastomosis, followed
by an uneventful postoperative course.Figure 6 Case 2: intraoperative finding of sharply ending
segmental intestinal dilatation.In conclusion, SDI is often represented by an increasing,
intermittent, intestinal dysfunction that requires surgical
exploration to be clearly differentiated by other most
common mechanical obstructions. Limited forms of SDI may
remain undiagnosed for a long time, since the symptoms
are scarce and discontinuous. Our two cases are added to
the small reported series of SDI associated to aspecific
prenatal US findings of small bowel dilatation. These signs
are not helpful in discriminating SDI from other more
common forms of mechanical obstruction preoperatively.
Clinicians may be misled by the delayed clinical onset of SDI
and can omit a thorough diagnostic work up, despite
prenatal alert. This approach may be justified in asymp-
tomatic cases; however, parents must be advised to refer to
the hospital if any symptoms appear after discharge.References
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